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Claims 

What is claimed is: 

1. A spectrometer comprising: 

5 a transducer having a relative spectral resolution p T > 0.0001 and including: 
a pipersive element for dispersing light, 

a photodetector for converting light dispersed by the dispersive element into an 
electrical signal representative of a measured spectrum, and 
an ^nalogue-to-digital converter for converting the electrical signal into spectral 
10 data ty n ; and, 

a processor for^enhancing resolution of the spectral data {y n to provide spectral data 
{x n } having a restive spectral resolution p p < p T 12 . 

2. A spectrometer as defined in claim 1 wherein p = (absolute spectral resolution (nm)) / 
15 (wavelength range of spectral analysis (nm)). 

3. A spectrometerlin claim 2 wherein the transducer comprising a light diffraction grating 
h#s a relative spectral resolution pj e [0.0001,0.02] and wherein the spectral data {jc w } 
provided by the processor has a relative spectral resolution p p < p T 1 5 . 

20 4. A spectrometer ak defined in claim 2 wherein the transducer is absent means for 
performing opriCaMgnal processing of light other than the dispersive element. 

5. A spectrometer as |defined in claim 2 wherein a single integrated component comprises 
the transducer. 



25 



6. A spectrometer as defined in claim 5 wherein the single integrated component further 
comprises the process >r. 
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7. A spectrorrteter as defined in claim 2 wherein the processor comprises calibration 
means for receiving spectral information relating to a known spectrum [x c n ai } and for 
storing the dataWelating to the measured spectrum and the known spectrum in memory. 

8. A spectrometer as defined in claim 7 wherein the processor comprises calibration 
means for recdving spectral data \y c t f representative of the known spectrum {x™ 1 } , 
for choosing a form of an ideal peak v s (^,l) and of projection operators and 
reconstructiomoperator R, 

for pre-processing the data \y c t f for determining parameters p & of projection operator 

\ 

and parameters p ft of reconstruction operator -R, and 

for storing in memoir data relating a measured spectrum x(>,)to its known and 
substantially idealisedVspectrum s(k). 



15 9. A spectrometer as defined in claim 8 wherein the processor is customised for use with 
the transducer. 
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10. A spectrometer as de 
means for estimating a ve 
sample in dependence 
same sample; 
means for estimating 
means for iteratively correcting 
the vector of the estimate 



ned in claim 7 wherein the processor comprises: 
;tor of positions of peaks 1 within a measured spectrum of a 
an estimate of a known idealised spectrum s(X) of a 



ng vECfor ■ 



of magnitudes of the peaks a; and, 

the estimates of the vector of positions of the peaks and 
of their magnitudes. 



spectr^metric sensor comprising: 

having a relative spectral resolution p T > 0.0001 and 



1 1 . A miniaturized 
a spectrometric transduce: 
including: 

a port for receiving electromagnetic radiation for measuring a spectrum thereof, 
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a dispersive element for receiving electromagnetic radiation received at the port and for 
dispersing the received electromagnetic radiation to provide dispersed electromagnetic 
radiation, and 

a photodetector for ifeceiving the provided' dispersed electromagnetic radiation and for 
converting the dispersed electromagnetic radiation into an electrical signal representative 
of a measured spectrpm of the electromagnetic radiation; 

y n 

representative of thelmeasured spectrum of the electromagnetic radiation; and, 
a processor for receiving the spectral data {y n , for substantially enhancing the resolution 
of the spectral data {y M \^and for correcting some errors within those data in dependence 
upon stored data, the stoned data relating the measured spectrum of electromagnetic 
radiation of a known samnle to a known reference spectrum for a same sample. 
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12. A miniaturised spectrometric sensor comprising: 

a spectrometric transducer having a relative spectral resolution p T > 0.0001 and 
consisting of: \ 

a port for receiving electromagnetic radiation for measuring a spectrum thereof, 
a dispersive element for receiving electromagnetic radiation received at the port and for 
dispersing the received electror lagnetic radiation to provide dispersed electromagnetic 
radiation, and 

a photodetector for receiving thd provided dispersed electromagnetic radiation and for 
converting the dispersed electro nagnetic radiation into an electrical signal representative 



of a measured spectrum of the e 
an analogue-to-digital converter 



of the spectral data {y n , and for 
upon stored data, the stored dat 
radiation of a known sample to 



ectromagnetic radiation; 

for converting the electrical signal into spectral data {y n 



representative of the measuC^)l£thim of the electromagnetic radiation; and, 
a processor for receiving the spectral data {y n , for substantially enhancing the resolution 

correcting some errors within those data in dependence 
relating the measured spectrum of electromagnetic 
k known reference spectrum for a same sample. 
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13. A spectrum anJdyzer comprising: 

a transducerhaving V relative spectral resolution p T > 0.0001 and including: 
a dipersive element for dispersing light, 

a photodetec|or for converting light dispersed by the dispersive element into an 
electrical signal representative of a measured spectrum, and 
an analogue-! o-digital converter for converting the electrical signal into spectral 
data {y n ; and, 

a processor for enhancing resolution of the spectral data {y n to provide spectral data 
{x n } having a relative spectral resolution p < p T 12 . 



:*I 5 



14. A spectrum analyzer as defined in claim 13 wherein p = (absolute spectral resolution 
(nm)) / (wavelength rangelof spectral analysis {jam)). 



15. A spectrum analyzer ii 



claim 14 wherein the transducer comprising a light diffraction 



y 1 5 grating has a relative spect al resolution pr e [0.0001,0.02] and wherein the spectral data 
{x n } provided by the processor has a relative spectral resolution p p < p T 1 5 . 



16. A spectrum analyzer as nefined in claim 14 wherein the transducer is absent means 
for performing optical signaj processing of light other than the dispersive element. 

20 17. A spectrum analyzer as Refined in claim 14 wherein a single integrated component 
comprises the transducer. 
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18. A spectrum analyzer as^pnned in claim 17 wherein the single integrated component 
further comprises the proces sor. 

19. A spectrum analyzer as iefined in claim 14 wherein the processor comprises 
calibration means for receiving spectral information relating to a known spectrum [x™* } 
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and for storing the d^ta relating to the measured spectrum and the known spectrum in 
memory. 
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20. A spectrum analyser as defined in claim 19 wherein the processor comprises 
calibration means for receiving spectral data{y* fl/ representative of the known spectrum 

for choosing a form of kn ideal peak v s (^,l) and of projection operators and 
reconstruction operatoi| R, 
for pre-processing the data \y c f for determining parameters p 6 of projection operator 
6 \ 

and parameters p R of reconstruction operator R, and 

for storing in memory data relating a measured spectrum x(X)to its known and 
substantially idealised spectrum s(k). 



\ 



21 . A spectrum analyzer as defined in claim 20 wherein the processor is customised for 
use with the transducer. 



22. A spectrum analyzer as defined in claim 19 wherein the processor comprises: 
means for estimating a vectoi of positions of peaks 1 within a measured spectrum of a 
sample in dependence upon an estimate ^ X) of a known idealised spectrum s(k) of a 
same sample; 

means for estimating vector /of magnitudes of the peaks a; and, 
means for iteratively coppering the estimates of the vector of positions of the peaks and 
the vector of the estimate^nhgirmagnitudes. 

23. A spectrometer composing: 

a transducer having a relative spectral resolution p T > 0.001 and including: 
a dipersive element for dispersing light, 
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a photodeftector for converting light dispersed by the dispersive element into an 



electrical 



;ignal representative of a measured spectrum, and 



data {y n 



an analog ae-to-digital converter for converting the electrical signal into spectral 



and, 



5 a processor for enhancing resolution of the spectral data {y n to provide spectral data 
{x n } having a re ative spectral resolution p p < p T /2 

wherein p = (ab solute spectral resolution (nm)) / (wavelength range of spectral analysis 
(nm)). 



10 24. A spectrometer as defined in claim 23 wherein the dispersive element comprises a 
light diffraction grating having a relative spectral resolution p s e [0.005,0.015] and 
wherein the spec^aUdata {x n } has a relative spectral resolution p < p s 1 5 . 
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25. A spectrometer as defined in claim 23 wherein the transducer is absent means for 
performing optical signal processing of light other than the dispersive element. 
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